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英文缩写 英文全名 中文名称 
AF-1 Activation Function-1 配体非依赖性转录激活区 
LBD  Ligand Binding Domain 配体结合结构域 
DBD DNA Binding Domain DNA 结合结构域 
DR5 Direct Repeat 5 间 隔 为 5 个 核 苷 酸 的
“AGGTCA”重复序列 
NurRE Nur77 Response Element Nur77 反应原件 
NBRE NGFI-B response element Nur77 激素应答元件 
PARP poly ADP-ribose polymerase 聚腺苷酸二磷酸核糖转移酶 
GR Glucocorticoid receptor 糖皮质激素受体 
ER Estrogen receptor 雌激素受体 
RAR Retinoic acid receptor 维甲酸受体 
VDR Vitamin d nuclear receptor 维生素 D 受体 
NLS Nuclear localization signal 核定位信号 
TRs Thyroidhormone Receptors 甲状腺激素受体 
HCC Hepatocellular Carcinoma 原发性肝细胞癌 
TAD Transcription Activation Domain 转录激活结构域 
NOR Orphan nuclear hormone receptor 孤儿核受体 
RXR Retinoic Acid Receptor 视黄酸 X 受体 
JNK c-jun N-terminal kinase c-jun 氨基末端激酶 
mTOR Mammalian Target of Rapamycin 雷帕霉素靶蛋白 
NRs Nuclear receptors 核受体 
TGF-β Transforming growth factor-beta 转化生长因子β 
FAK Focal adhesion kinase 黏着斑激酶 
MAPK Mitogen-Activated Protein Kinase 促分裂原活化蛋白激酶 

















STAT Signal transducers and activators of 
transcription  
信号传导及转录激活因子 
ILK integrin-linked kinase 整合素连接激酶 
AP-1 activator protein-1 激活蛋白 1 
ORF Open reading frame 开放阅读框 
HBV Hepatitis B Virus 乙型肝炎病毒 
HBx Hepatitis B Virus x Protein 乙肝病毒 x 蛋白 
NF-ΚB Nuclear factor-kappa B 核转录因子 B 
EMT Epithelial-Mesenchymal Transition 上皮细胞间质化 
SMA smooth muscle actin 平滑肌肌动蛋白 
FGF Fibroblast growth factors 成纤维细胞生长因子 
FSP1 Fibroblast-specific protein 1 成纤维细胞特异蛋白 1 
EGF Epidermal Growth Factor 表皮细胞生长因子 
FN Flbronectin 纤维连接蛋白 
LN Laminin 层黏蛋白 
TNF-α Tumor Necrosis Factor-α 肿瘤坏死因子-α 
MMPs Matrixmetallopoteinases 基质金属蛋白酶 
MMP-2 Matrixmetallopoteinases-2 基质金属蛋白酶-2 
MMP-9 Matrixmetallopoteinases-9 基质金属蛋白酶-9 

























HBx 在转录水平上激活 Nur77。我们已经证实 Nur77 促进肝癌细胞的转移，进而
想证实 HBx是否作为 Nur77的上游调控肝癌转移。我们在蛋白水平上检测了 HBx
对 Nur77的调控作用，结果发现，HBx对 Nur77的调控并不明显。有趣的是，我






综上，本课题阐释了 Nur77 在肝癌转移中的功能及分子机制。Nur77 可能通
过整合素 β1 促进肝癌细胞转移，也初步得出 HBx 通过 Nur77 对肝癌转移的影
响，从而可通过靶向 Nur77为治疗 HBx引发的肝癌转移提供新的方向。 
 



















Nuclear receptor Nur77 is linked to the development of many types of cancer 
including breast cancer, colon cancer, pancreatic cancer. However, the function of 
Nur77 in Hepatocellular carcinoma (HCC) is still unclear. Here we found that Nur77 
promotes liver cancer cell adhesion, migration and invasion through upregulating the 
expression of integrin β1. And Nur77 also induces downstream effectors of integrin β1, 
such as FAK and Paxillin. The interacton between FAK and Paxillin plays an important 
role in cell focal adhesion.We found that inhibition of FAK can inverse the function of 
Nur77 which can increase liver cancer cell migration and invasion and further testified 
Nur77 can mediate the downstream effectors of cell migration.  
HBx plays an essential role in the HCC induced by HBV. It was reported that HBx 
can promotes cell migration via calpain. Also reported that HBx can upregulate the 
transcription activation of Nur77 significantly. We have concluded that Nur77 can 
promote HCC matastasis and then we suppose that HBx may be the upstream of Nur77 
inducing the migration and invasion in HCC. We tested the expression of HBx and 
Nur77 on protein level and the fact is HBx hardly affect the expression of Nur77. 
Interestingly, HBx can intereact with Nur77 in hepatoma cells and clinical HCC 
samples and they can colocate in the cell nucleus. Subsequently, we found HBx can 
enhance the transactivation of Nur77 and changed the expression of Nur77 downstream 
gene, like E-cadherin, vimentin, MMP2. On basis of the above results, we further 
studied how HBx regulates liver cancer cell migration and invasion.As we expected, 
HBx can augment HCC cell migration and invasion denpendent of Nur77. 
In conclusion, the research elucidates the function and mechanism of Nur77 in 
liver cancer metastasis.Nur77 could promote HCC cell migration and invasion through 
integrin β1 and we confirm that HBx affects the HCC metastasis through Nur77, which 
provides a new strategy for the therapy of HCC metastasis caused by HBx. 


























































括 Nur77 (TR3 ，NR4A1 or NGFI-B)、NOR-1、COUP-TF 、DAX1(NR0B1) 、
SHP 等。 
1.2 核受体结构 

























































2.2 Nur77 的调控 
Nur77 在结构上具有核受体的典型特征 ,主要分为 N 端的转录激活区
(transactivation domain, TAD)、中部的 DNA 结合区(DNA binding domain, DBD)以
及 C 端的配体结合区(ligand binding domain, LBD)等功能区域。其中,N 端含有一
个配体非依赖的转录区域 AF-1(activation funtion-1),而 C 端则含有配体依赖的转
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